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Figure 1. Elevated expression of HXK enhances stomatal closure and
decreasestranspiration. Stomatal aperture (a) and stomatal conductance (b)
were determined for control (WT) and transgenic plants expressing different
levels of AtHXK1 (HK38 > HK4 > HK37) (Dai et al., 1999). Aperture data are
means of 200 stomata from fourindependentrepeats + SE. Stomatal
conductance data are means of sixindependentrepeats + SE. Differentletters
indicate a significantdifference (ttest, P < 0.05). (c) The rate of transpiration
normalized to the total leaf area was monitored simultaneously and continuously
throughoutthe day and the data are given as the means+ SE foreach 10™
sampling point(n=6). (d) A negative correlation was observed between whole-
plantrelative daily transpiration and relative hexokinase-phosphorylation activity.
The transpiration data were normalized to the total leaf area and the amountof
water taken up by the neighboring submerged fixed-size wick each day, which
was setto 100%. WT hexokinase activity was set to 100%.
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Figure 2. Specific expression of KST in guard cells of tomato and Arabidopsis
plants. In both tomato and Arabidopsis plants, expression of the KST promoter (green color)
was specific to guard cells and was not detected in other cell types or in organs that do not have
stomata, such as roots. Green color —GFP; pink color - autofluorescence of mesophyll cells
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Figure 3: Guard cell-specific expression of AtHXK1 induces stomatal closure and reduces
transpiration of tomato and Arabidopsis plants. (a&d) Representative images of wild-type
(WT) and independenttransgenic tomato and Arabidopsis lines expressing AtHXK1 specifically
inguard cells (GCHXK7&12 and GCHXK1&2 respectively). The rates of tomato transpiration (b)
and stomatal conductance (c) were monitored simultaneously and continuously throughout
the day in wild-type plants (WT - blue line) and the two independent transgenic tomato lines
expressing AtHXK1 specifically in guard cells (GCHXK7 —green line and GCHXK12 — red line).
Arabidopsis stomatal conductance and transpiration were measured using a portable gas-
exchange system (LI-COR). Data points in b and c are given as means * SE for each 10t
sampling point (n =12, 10 and 8 for WT, GCHXK12 and GCHXK7 respectively). When not seen,
SE is smaller than the symbol. Data of the Arabidopsis plants are given as means (+ SE) of 8
independentrepeats. Asterisks denote significant differencesrelative to the WT (t test, P<
0.05). Arrows indicate decreased conductance and transpiration relative to the WT.
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Figure 4. Guard cell specific expression of HXK in tomato plants
reduces transpiration with no negative effect on

photosynthesis. Two independentlines of tomato plants with guard
cells specific expression of HXK (GCHXK lines) were analyzed using
aportable gas-exchange system (LI-COR). Instantaneous water use
efficiency (IWUE) was calculate as the ratio between photosynthesis
and transpiration. 10 plants of each line were analyzed.
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Figure 5. Effect of guard cell specific expression of HXK in tomato
plants on leaf area, plant weight, transpiration and WUE. Two
independentlines of tomato plants with guard cells specific expression
of HXK (GCHXK lines) were analyzed. Transpiration was measured
using lysimeter scales and water use efficiency was calculated by
weightaccumulation per water loss.



N7 NN (KST nnn) 7252 NHnwn 'RN2 IRPPIDPN DXNVINY DD TIAIN YNNNI D)
(6 9PR) DN DIN MDA 7PDY NN OXNNAY,NTNIDIVIN NMINI NYNY DIV RHY MNPV

Dry weight Number of leaves Photosynthesis
800 r 80 r 8 r
(%)
=3
] —
= 600 | s 60} ] 2% 6 f E3
& - 2%
£ 400 | © 4w} <) L
= 5 gS 4
[T} 2 )
2 200 } E 2} £E8 - |
> =
5 2
0 0 T T " 0 i .
N 9 N 9%
& & gF & PO & g8
& &L & & o
© © © © ©
Figure 6. Effect of guard cell
Transpiration Water use efficiency specific expression of HXK in
25 ¢ 4 * Arabidopsis plants on growth,
' — . transpiration and IWUE.
= o % Independent lines of Arabidopsis
c ..::” 2 31 plants with guard cells specific
% €15 - g expression of HXK (GCHXK
= Q 2= E 2t lines) were analyzed.
ﬁ Eo 1 -3 Photosynthesis and transpiration
= E % 1+ were measured using a portable
£ 05 g gas-exchange system (LI-COR).
= Instantaneous water use
0 0 T ! efficiency (IWUE) was calculate
¢ as the ratio between
RN
0(}3‘ photosynthesis and transpiration.




O P N W b~ O
(wr)ainyade erewois @

O DAF-2DA fluorescence
(% control)

Figure 7: Sucrose stimulates NO
production in guard cells. Nitric oxide
(NO) levels were monitored in guard
cells from epidermal peels of wild-type
(WT) plants using the fluorescent NO
indicator dye DAF-2DA. Relative
fluorescence levels of guard cells
(white bars) and stomatal apertures
(black bars) were determined after 30
min of treatment with MES buffer
(control) or MES containing either 100
mM Suc or 100 mM sorbitol asan
osmotic control. Representative
fluorescence images are shown above
the fluorescence columns (bar = 10
um). Data are given as means + SE of
90 stomata for each treatment with
three to four independent biological
repeats of each treatment.
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2130 N1 DY MW NINDDIVIONYI .IXPADITVM NN NNON P2) DIIDN0N DY DINNM MPWN

JHXK 797 1179705 090 11123190 111759 GRD) 9910 9N ,19 LOYMANI DD ,DY1)0N

L2a

NN NN DIPAN DXIDID 12 TINNIY DININ NN ,DIDITIAINY 7132V FNNND INSHDND THO DY
YLD DN DN OPPNN NN P9 PONDIMNIN KIN NI¥PIDITON NN DINONNI NNV
IV NN NRINN YD DY .DIDNTAINY NMIAIY NI ,(MNIPNN YNNK 217) MVDIMAN XN DXIIDN
Y ANPH TIDR YNNY T NPNPADITVN NINPDIVION 2 DINNT NN NOIYNY NN NIV PND
MPINY MYNIN NN NN NOY MNP NPIDIIN NTIPIN .DMIN 21N MDY X DY) o)
PINAL INPPIDPN DIIND DY 123 M0 DY NMINAN DY NANNN

INDPIOPNY M9 NPDOOYORND MYMN DIWD DN 1PN NI IRPPIDPN DY 12NN NV12
NN .NMPAN THY VIR DIDIDN NMNT TV JWMONI P I RIN NI MO IPNX INNYOYI

219 309 NN 9DI0N MNONT NPHRYN INN DY MYXIN NN 1PN MMYea HXK Sv »oran
99 N9 (D09 AINY N YV NIPNA 20% -5 DY) DN NIDINY NP2 T AN 9NN (NOND)

DIIXY NINPOIVIA] DY
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